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Abstract
Recently, there has been a growing trend towards consumer-based healthcare in which consumers are
increasingly becoming partners in their own care. One way of accomplishing this is to provide
consumers with access to their health records through the use of Personal Health Record (PHR)
systems. In spite of their potential benefits, recent research has shown that PHRs are not yet popular
or well known to consumers. The overall objective of this research is to investigate the influences of
various personal, behavioral, and environmental factors on the adoption and use of PHR systems by
Canadian consumers. Drawing on both the information systems and behavioral healthcare literatures
such a model is developed and presented. The proposed model will be validated using a longitudinal
design over a period of 16 months involving patients from two local clinics. The study participants
will be introduced to an existing PHR system at those clinics. The system will subsequently be made
available for their potential use. Users will be surveyed at various points in time regarding their
perceptions about the system utilizing both close-ended and open-ended questions. Collected data will
be analyzed using structure equation modeling and qualitative data analysis techniques.
Keywords: e-Health, Personal Health Record system, Technology Adoption, Social Cognitive Theory,
Longitudinal Study

1.

INTRODUCTION

Two important trends can be observed in the Canadian healthcare system (Urowitz et al. 2008): the
advent of e-Health giving rise to a more important role for information technologies in healthcare
(Eysenbach 2001; Tan 2005); and a shift towards consumer-based healthcare (Eysenbach and Diepgen
2001; Runy 2000) where patients are considered as partners in their own care process (Urowitz et al.
2008). For example, today’s educated and computer literate baby boomers who make up almost one in
every three Canadians (Folker 2007) are facing health-related conditions as they age and are
increasingly seeking health-related information from various sources including the Internet (Bliemel
and Hassanein 2007). Providing access to personal health information through innovative technologies
could potentially reduce the cost and complexity of healthcare delivery through efficient use of
resources in the healthcare system (Raghupathi and Tan 2002). One such innovative technology is the
use of Personal Health Record (PHR) Systems.
A PHR can take various forms including a stand-alone application or an Internet-based system
(Endsley et al. 2006). PHRs are created, owned, updated, and controlled by an individual and/or others
authorized by her/him. They contain a summary of a consumer’s lifelong health information such as
allergies, home monitoring data (e.g. blood pressure), medications, laboratory test results, conditions
suffered, treatments given, vaccinations, etc (Thomas 2006). Numerous benefits have been suggested
for consumers utilizing PHRs. For example, they can access a wide range of reliable and credible
health information leveraging this access to increase their understanding of their health condition and
to be active participants in their own care (Cimino et al. 2002; Moehr and Grant 2000; Ueckert et al.
2002). PHRs put consumers in control of their own health information by allowing them to update
their records either manually or by automated polling of information from visited care facilities (e.g.
hospitals, physician offices) (Tang et al. 2006). By leveraging the control and access provided by
PHRs, consumers could become empowered to better manage their health (Tang et al. 2006). For
example, they could in collaboration with their physicians, detect disease in the early stages by
observing trends in their health status (e.g. changes in blood pressure). They can also consult with
their physicians on any unusual conditions observed in their health records. Moreover, the system can
alert people when their health records show such unusual conditions or exceptions (Tang et al. 2006)
(e.g. a conflict between newly prescribed medications and previously or currently used ones). It is
important to note that PHR consumers are not necessarily dealing with immediate medical concerns
and can be ill or healthy.
PHR systems are also suggested to be beneficial for patients with chronic diseases (Heubusch 2007).
Chronic diseases are often characterized by long latency requiring patients to be continuously aware of
their condition in an ongoing collaboration with their caregivers (Folker 2007; Heubusch 2007). PHRs
can facilitate patient-physician communications in an efficient manner through changing such
communications from episodic encounters to continuous interaction (Tang et al. 2006). Furthermore,
self-management activities and active patient participation in the care process are major parts of a
successful chronic disease management program (Lankton and St. Luis 2005). A PHR system can
facilitate such a high level of patient engagement (Tang et al. 2006).
In spite of all the aforementioned potential benefits for PHRs, recent research has shown that they are
not yet popular with or well known to consumers (Sittig 2002; Cronin 2006). Very few studies have
covered the reasons responsible for the lack of PHRs’ popularity. Existing studies have mostly
concentrated on overviews to clarify the characteristics and functionalities of PHRs (Abrahamsen
2007; Atkinson et al. 2007; Brown 2007; Cronin 2006; Kim and Johnson 2002; Lafky et al. 2006;
Sittig 2002; Tang et al. 2006; Thomas 2006; Yee and Trockman 2006). The few studies performed on
the adoption of PHRs were for the most part not empirical in nature (Denton 2001; Iakovidis 1998;
Jones 1999; Lafky and Horan 2008; Winkelman et al. 2005). These studies have put forth numerous
factors that bring about the lack of PHR popularity. Of particular interest, Tang et al. (2006) suggest

that behavioral factors may impact PHRs’ adoption, yet the role of such factors was not empirically
tested. Hence there is a need for additional research in this area.
By developing and validating a model that explains the behavioral/social factors influencing
consumers’ adoption and use of Internet-based PHR systems, this study pursues the following
objectives: (i) to identify the behavioral/social factors influencing PHR system adoption and use
among the consumers; (ii) to investigate the impact of individual characteristics (perceived health
status, age, sex, Internet experience and education) on relationships in the model.
This paper is organized as follows: the proposed research model is presented in section 2 along with
theoretical background and hypotheses. Details of the proposed research methodology are presented in
section 3. Finally, the potential contributions of this research are discussed in section 4. Throughout
this paper the words consumer, individual and patient are used interchangeably unless otherwise
specified.

2.

THEORETICAL BACKGROUND AND RESEARCH MODEL

Social Cognitive Theory (SCT) (Bandura 1986) will form the basic framework for conceptualizing a
research model for this study. SCT explains human behavior as an interaction between behavioral,
environmental and personal factors. SCT has been widely employed in the IS literature with
demonstrated validity (e.g. Chan and Lu 2004). Specifically, this theory is a widely accepted model
for explaining individual behavior in the IS area (e.g. Compeau and Higgins 1995). SCT states that a
person takes an action that has personal cognition in a social environment (Bandura 1986). This notion
fits well into the context of this study since individuals need to make a decision to adopt a PHR system
for managing a healthy life while interacting with the medical environment through the system. The
proposed model in this study (Figure 1) builds on the above SCT categories while incorporating
related constructs from both the IS and healthcare literatures. The underlying theories for the proposed
model are examined below.
Since PHR systems are information systems, IS-related constructs are incorporated in the proposed
model. The Unified Theory of Acceptance and Use of Technology (UTAUT) aims to explain user
intentions to use a new computer technology and subsequent usage behavior (Venkatesh et al. 2003).
This theory was developed through a review and consolidation of the constructs of eight theories that
were previously employed in the literature to explain usage behavior regarding a new computer
technology. The eight underlying theories include Technology Acceptance Model (TAM) (Davis
1989), Theory of Reasoned Action (TRA) (Fishbein and Ajzen 1975), Theory of Planed Behavior
(TPB) (Ajzen 1985), Motivational Model (Davis et al. 1992), combined TPB and TAM (Taylor and
Todd 1995), model of personal computer utilization (Thompson et al. 1991), innovation diffusion
theory (Rogers 1995) and social cognitive theory extended to personal computer usage (Compeau and
Higgins 1995). UTAUT holds that three key constructs, namely performance expectancy, effort
expectancy, and social influence are direct determinants of usage intention (Venkatesh et. al. 2003).
Moreover, gender, age, experience, and voluntariness of use are shown to moderate the effect of the
three key constructs on usage intention (Venkatesh et. al. 2003).
Due to the healthcare context of PHRs, there is also a need to consider relevant theories from the
healthcare literature. Lee et al. (2007) argue that the design of PHR systems should be informed by the
Health Belief Model (Janz and Becker 1984). The Health Belief Model seeks to identify antecedents
for an individual’s health behaviors which include activities undertaken by the individual for the
purpose of preventing or detecting disease (Rosenstock 1966). It asserts that the likelihood of a person
taking a preventive healthcare action is the outcome of his/her perceived health threat as well as the
benefits/costs associated with engaging in that action. These variables are in turn influenced by
demographical, social and psychological cues (Janz and Becker 1984; Jayanti and Burns 1998;
Rosenstock 1966). Using PHR systems is similar to such behaviors since such systems are intended to
help consumers maintain a healthy life. Hence, it is reasonable to consider using PHRs as a preventive
healthcare behavior. Consequently, constructs such as subjective health knowledge and health

consciousness are added to the model from the healthcare literature and hypothesized to have a direct
impact on behavioral intention. Additionally, inter-relationships between the aforementioned
constructs from both the IS and healthcare literatures are incorporated in the model as appropriate. The
relationships between the constructs in the model shown in Figure 1 are explained below in detail.
The main objective of this study is to identify the behavioral/social factors influencing PHR system
adoption (intention to use) and usage (actual use) among consumers. Based on Fishbein and Ajzen’s
(1975) definition, intention to use, in this paper, is a measure of the strength of an individual's
intention to use a PHR system as a preventive health care behavior. On the other hand, actual use is a
measure of the frequency and extent of using a PHR system by users (Venkatesh et al. 2003). Prior
research has shown a strong correlation between behavioral intention and actual system use
(Venkatesh and Davis 2000; Venkatesh et al. 2003). Thus, we hypothesize that:
H1: Stronger consumer intentions to use a PHR system will positively influence her/his future usage
of such a system.
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Figure 1.

Proposed research model

Facilitating conditions is defined as the degree to which an individual believes that organizational
and technical support is provided for using a system, and has been shown to be a direct determinant of
system usage (Venkatesh et al. 2003). Within a healthcare setting, caregiver support has been
suggested to have a positive impact on consumers using PHRs (Johnson and Singal 2006; Tang et al
2006). Caregiver support is incorporated as part of the facilitating conditions in the proposed model as
described in the methodology section. Therefore, the following is hypothesized:
H2: Facilitating conditions will have a positive influence on an individual’s actual usage of PHR
systems.
Social influence is defined as “the degree to which an individual perceives that important others
believe he/she should use the new system”, and it has been shown to be a major determinant of
behavioral intention to use new technologies (Compeau and Higgins 1995; Ventaktesh et al. 2003).
Moreover, Janz and Becker (1984) have shown the positive impact of social influence on intentions to

perform preventive healthcare behavior. Since it has been argued here that using PHR systems is a
form of preventive healthcare behavior, the following is hypothesized.
H3: Social influence will have a positive influence on an individual’s intentions to use PHR systems.
Effort expectancy is defined as the degree of effort an individual believes is required for using an
information system, and has been shown to negatively impact an individual’s intention to use new
technologies (Thompson et al. 1991; Venkatesh et al. 2003; Wilson and Lankton 2004). In a
preventive healthcare context, Janz and Becker (1984) acknowledged the impact of difficulty of taking
a preventive healthcare action as a barrier to performing that specific action. Such difficulty is similar
to the concept of effort expectancy. Therefore, the following is hypothesized:
H4: A higher effort expectancy associated with using PHR systems will negatively influence an
individual’s intention to use such systems.
Performance expectancy is defined as the degree to which an individual believes that using an
information system will help him/her attain benefits in his/her job (similar to health benefits attained
through using a PHR system). Performance expectancy has been shown to be a determinant of
behavioral intention to use technology (Davis 1989; Venkatesh et al. 2003). On the other hand, Jayanti
and Burns (1998) have acknowledged the positive impact of the degree of ease associated with
performing a preventive healthcare behavior on individual’s likeliness of performing such behaviors.
Moreover, the belief of important others supporting a particular behavior has also been shown to
impact an individual’s assessment of outcomes associated with that behavior (Compeau and Higgins
1995). Finally, effort expectancy has been shown to be a direct determinant of performance
expectancy (Venkatesh 2000). Similarly, Davis (1993) has shown the relationship between perceived
ease of use and perceived usefulness of an information system which are similar to effort expectancy
and performance expectancy in the proposed model (Venkatesh et al. 2003). Thus, we hypothesize
that:
H5: A higher performance expectancy associated with using PHR systems will positively influence an
individual’s intention to use such systems.
H6: Social influence will have a positive impact on an individual’s performance expectancy in using
PHR systems.
H7: A higher effort expectancy associated with using PHR systems will negatively influence an
individual’s performance expectancy associated with using such systems.
Computer self-efficacy refers to an individual’s belief of having the capability to use computers
(Compeau and Higgins 1995). This definition can be extended to the belief of having the capability to
use an Internet application such as a PHR system. It has been shown that belief of important others
supporting the use of technology, positively impacts an individual’s self-efficacy regarding such usage
(Compeau and Higgins 1995). Moreover, self-efficacy has been shown to also have an effect on
perceived ease of use which is incorporated here as effort expectancy. Individuals with higher levels of
self-efficacy will perceive the system as being easier to use (Venkatesh 2000). Finally, self-efficacy
was shown to have an impact on performance related outcome expectations regarding the use of a
computer system (Compeau and Higgins 1995). This latter construct is incorporated in the proposed
model as performance expectancy, thus, we hypothesize the following:
H8: Social influence will have a positive impact on an individual’s self-efficacy regarding the use of a
PHR system.
H9: A higher level of an individual’s self-efficacy regarding the use of PHR systems will negatively
influence his/her effort expectancy in using such systems.
H10: A higher level of an individual’s self-efficacy regarding the use of PHR systems will positively
influence her/his performance expectancy in using such systems.

Subjective health knowledge is defined as an individual’s storehouse of healthcare information
(Jayanti and Burns 1998), and has been shown to have a positive effect on individuals’ likeliness of
performing preventive healthcare behavior (Boechner et al. 1990). Subjective measures for health
knowledge are well established in the literature, and they cover general health information rather than
information about specific symptoms and cures. Moreover, Jayanti and Burns (1998) argue that
subjective health knowledge has a positive impact on an individual’s assessment of positive outcomes
related to performing a preventive healthcare behavior. Therefore, we hypothesize that:
H11: A higher subjective health knowledge level possessed by an individual will positively influence
his/her intention to use PHR systems.
H12: A higher subjective health knowledge level possessed by an individual will positively influence
her/his performance expectancy associated with using PHR systems.
Health consciousness is defined as “the degree to which health concerns are integrated into a person’s
daily activities” (Jayanti and Burns 1998). Prior research has shown that individuals who are health
conscious are much more likely to engage in a preventive health care activity (Jayanti and Burns 1998;
Kraft and Goodell, 1993; Rosenstock, 1966). Since in this research using PHR systems is considered
to be a health care behavior, it is expected that individuals who are more health conscious will exhibit
higher intentions to use PHR systems. Moreover, Janz and Becker (1984) showed a positive influence
of social influence on health consciousness. Therefore, we hypothesize that:
H13: Individuals with a higher level of health consciousness will exhibit a greater level of intention to
use PHR systems.
H14: Social influence will have a positive influence on an individual’s level of health consciousness.

3.

RESEARCH METHODOLOGY

Research setting: The research model presented above will be empirically validated through a
longitudinal field study involving patients using an actual Internet-based PHR system. Performing a
longitudinal study will allow the investigation of factors as they evolve during the active process of
adoption decision-making (Venkatesh et al 2003). The study will be conducted at two local clinics,
namely Stonechurch Family Health Centre 1 and the McMaster Family Medicine 2 , located in
Hamilton, Ontario, Canada with almost 35,000 registered patients. There are currently 27 physicians,
60 residents and 30 nurses, nurse practitioners, and allied health professionals practicing at these
clinics. MyOSCAR 3 is an Internet-based PHR system associated with the above clinics which
incorporates typical PHR functionalities including communication with healthcare team, requesting
copies of records, prescription renewals, appointment requests, access to reliable health information,
etc. There are currently 100 users registered with this PHR system which will be used to conduct this
research. Prior to testing the hypothesized relationships, and in order to refine/enrich the proposed
model, the concerns and experiences of a subset of the current users of the PHR system will be
investigated through conducting two focus group sessions with 5-8 participants. Each session will be
lead by a facilitator and a recorder will be available in order to capture all the responses (Basch 1987).
Collected data will be analyzed in order to identify particular patterns, themes or concerns which are
mentioned repeatedly by the respondents (Bender and Ewbank 1994). NVivo will be used as the
software tool for analyzing the data (Richards 1999). Mingers (2001) suggests that research results
will be richer and more reliable if different research methods from different paradigms are mixed
together.
Pilot study: Prior to conducting the actual study, a pilot study involving 30 new users of the PHR
system under study will be performed. The pilot will also have a longitudinal design which will be
1

http://stonechurchclinic.ca/
http://fammedmcmaster.ca/
3
http://www.myoscar.org
2

conducted over a period of two weeks. At the beginning, instructions on using various features of the
system will be provided to the participants using a short online video. Then, participants will be asked
to fill out a survey containing the model measures as well as questions about demographics and
perceived health status. Two weeks later, log files of the PHR system will be examined to measure
actual usage through objective measures based on frequency and extent of system use. Participants
will be encouraged to use the system by asking them to complete specific tasks simulating realistic
scenarios encountered by typical users during the pilot study to ensure the collection of enough data to
achieve the objectives of the pilot study. Results from the pilot study will be used to: conduct a
qualitative analysis based on the open-ended questions and to refine the model; measurement scales
for the model constructs will be assessed and refined; and any potential technical issues or problems
with procedures will be identified and resolved.
Main study: Prior to starting this research study, a research ethics protocol will be prepared and
submitted to the McMaster Research Ethics Board which is the body responsible for reviewing and
approving all research studies involving human subjects at McMaster University. This protocol will
include a consent form that all participants will be asked to sign prior to joining the research study.
The consent form will provide potential participants with information regarding the objectives, nature
as well as any potential risks of the study. It will also explain the measures put in place to ensure
confidentiality of subjects’ collected information and the option to drop out of the study anytime at
their will.
Data collection for the actual study will be performed at two points in time over a 16-month period. At
the beginning of the study participants will be provided with a short online video tutorial on how to
use various features of the PHR system. Then, a survey will be conducted to gather measurement
scales for the model factors except for actual use and facilitating conditions which should be measured
after users have actually experienced using the system. Individual characteristics (demographics,
details of previous computer and Internet use as well as perceived health status) will also be collected
at this point. Data collected at this point will be used to validate a model for antecedents of behavioral
intention to use PHR systems. Sixteen months later at the end of the study, actual system usage will be
measured by analyzing the log files of the system. In addition, subjects will be asked to respond to a
survey instrument measuring facilitating conditions. Data collected at this point will be matched to
previously collected data and used to validate the full model (including both behavioral intention and
actual use). Moreover, perceived health status will be measured again in order to investigate the
existence of any meaningful change in this construct before and after using the PHR system. Based on
prior research experience in the abovementioned clinics, a 16-month period was chosen to allow for
sufficient patient-caregiver encounters thus providing participants with motivation to use the PHR
system. The time period between measurement of model constructs and actual use will also allow the
establishment of temporal sequencing thus avoiding common method bias (Compeau et al. 1999).
Measurement instruments: In order to ensure content validity, measurement scales for constructs in
the proposed model will be selected from extant literature, and will be slightly adapted to reflect the
context of this study. Measures that require considerable change will be re-developed following the
guidelines suggested by Moore and Benbasat (1991). Intention to use will be measured using the 3item scale by Venkatesh et al. (2003). Other constructs will be measured as follows: performance
expectancy using the 7-item scale by Compeau and Higgins (1995); effort expectancy using the 4-item
scale by Moore and Benbasat (1991); self-efficacy using the 10-item scale from Compeau and Higgins
(1995); social influence using the 4-item scale from Thompson et al. (1991); health consciousness
using the 6-item scale from Jayanti and Burns (1998); subjective health knowledge using the 5-item
scale from Jayanti and Burns (1998). Finally, a formative construct will be devised for facilitating
conditions to capture both concepts of technical support (Thompson et al. 1991) and caregiver support
(Paswan and Young 2002) relying on both IS and healthcare literatures. Measurement scales for this
construct will be developed following the three stages of item creation, scale development and
instrument testing suggested by Moore and Benbasat (1991) while considering guidelines on
specifying formative constructs by Petter et al. (2007). Perceived health status will be measured using

the 2-item scale from Kaplan and Baron-Epel (2003). A subjective measure for health status is
employed as an individual’s perception of his/her health status is likely to influence his/her adoption
and use of a health service like PHR system (Ware et al. 1981).
Qualitative analysis: Participants will also be asked to respond to open-ended questions relating to
their concerns and experience with using the PHR at the two points of data collection in this study.
Subjects’ responses to open-ended questions will be analyzed using NVivo in order to enhance the
robustness of results as well as to strengthen the findings through triangulation (Benbasat et al. 1987).
Triangulation involves validating the results by combining a range of methods (Tashakkori and
Teddlie 1998).
Model validation: Structural Equation Modeling (SEM) will be used to validate the proposed model.
SEM allows the analysis and investigation of unobservable variables that are indirectly measured from
observable variables (Chin 1998). In particular Partial Least Squares (PLS) will be used as it is
applicable to both exploratory and confirmatory research which is appropriate for this study and as it
supports having both reflective and formative constructs in the model (Chin et al. 2003; Gefen et al.
2000). Further, PLS gives optimum prediction accuracy because of its prediction orientation (Fornell
and Cha 1994). The measurement model in PLS will be assessed in terms of item loadings, internal
consistency and discriminant validity (Gefen et al. 2000) using SmartPLS 4 software.
Impact of individual characteristics: In order to investigate the impact of individual characteristics
on PHR system usage, various statistical techniques will be employed. First, Chow’s (1960) test will
be used to investigate whether the validated model varies for individuals with various perceived health
statuses. To this end, subjects will be divided into two groups of well and un-well people based on
their responses to the perceived health status scale. One PLS model will then be developed for each
group and corresponding path coefficients will be compared across the two models using Chow’s test
to identify any significant variations (Chin 2000). The same approach will be used to compare PLS
models for males and females. Second, the impact of age, education level and frequency of Internet
use will be examined by creating a series of control models. To this end, for each of the
aforementioned variables, one construct will be added to the model and additional paths will be
created from the new construct (e.g. age) to all the existing constructs. Then, variance explained for
the constructs in the original model and the controlled models will be compared. Finally, we will
examine other possible relationships which are not hypothesized, through a saturated model analysis
(Chin et al. 2003). In addition, any possible interaction effects between independent variables will be
examined using PLS as suggested by Gefen et al. (2000).
Sample: The sample size for validating the model in PLS is determined by the maximum of 10 times
the most number of paths leading to a construct and 10 times the number of items for the most
complex construct (Chin et al. 2003). Self-efficacy is measured using the most number of items (10) in
the proposed model resulting in a minimum required sample size of 100. Performing the Chow test
will require twice as many subjects (200) since the models should be tested for the two groups
separately (Ghilagaber 2004). To allow for possible spoiled surveys 300 participants will be recruited.
Previous research experience in the clinics indicates a 50% initial response rate. Considering the
longitudinal nature of the study and the fact that questionnaires will be sent out at two points in time, it
is reasonable to expect that part of the subjects might drop out of the study. Assuming a 50% dropout
rate, there is a need for initially targeting 1200 adult registered members of the clinics in order to
ensure having 300 participants throughout the study. Invitations to participate in the actual study will
be sent by regular mail to a randomly selected sample of 1200 adult patients and followed up with
reminder phone calls. Approached members of the clinic will be incented to participate through
opportunities to win prizes. In order to assess non-response bias, respondents and non-respondents of
the both surveys will be compared, based on demographic information (Compeau et al. 1999).

4
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4.

POTENTIAL CONTRIBUTIONS

Personal health record systems have the potential for helping consumers to take over more of their
own care, thus reducing the burden on the healthcare system. But it is essential to improve the
adoption rates of such systems if they are to have an impact on patient care. Behavioral issues have
been identified as major inhibitors to adoption of PHR systems by consumers. Thus, there is a special
need to focus on consumer behavioral factors influencing intention to use health information systems
in general and personal health record systems in particular. While there is a plethora of research
discussing adoption models for information systems in general, only a few studies have focused on the
adoption of information systems in healthcare settings. The proposed study attempts to address this
gap by seeking to develop and validate a theoretical model explaining the factors influencing an
individual’s intention to use personal health record systems as a preventive health care behavior.
Although this research is being carried out in a Canadian context, it is highly relevant for other
developed countries that have similar demographic and healthcare system characteristics.
From an academic perspective, results of this research will contribute to the IS and e-Health literatures
by developing an adoption model specific to PHR systems. It is hoped that this research will attract the
attention of researchers to further develop and test constructs and models applicable to consumer
intention to use personal health records and other health information systems as a preventive
healthcare behavior.
Practitioners will also gain a better understanding of consumer preferences through this work,
resulting in practical guidelines for PHR systems’ development, promotion and use. Results from this
research can help direct attention to the most influencing adoption factors while proposing solutions
that mitigate consumer resistance. Such solutions will enhance the PHR benefits for consumers and
the healthcare system. Technology providers will benefit by informing the design of their proposed
systems based on these results. This, in turn, will lead to higher rates of adoption and success of the
Internet-based personal health records. Health care providers will also benefit from the results of this
research by being able to deliver a higher quality level of care at a lower cost and complexity by
involving patients in their own care through PHR systems. Given the growing importance of
consumer-centered healthcare and e-health, adoption studies of this nature are both timely and
relevant.

References
Abrahamsen, C., (2007), "From Pong to PHRs: Advances in Electronic Record Keeping", Nursing
Management (38:8), pp. 20-21.
Ajzen, I., (1985), “From intentions to actions: A theory of planned behavior”, in Springer series in
social psychology, Kuhl, J. and Beckmann J. (Eds.), Springer, Berlin, Germany, pp. 11-39.
Atkinson, N. L., (2007), "User-Centered Research on Breast Cancer Patient Needs and Preferences of
an Internet-Based Clinical Trial Matching System", Journal of Medical Internet Research (9:2),
e13.
Bandura, A., (1986), Social Foundations of Thought and Action: A Social Cognitive Theory, Prentice
Hall, Englewood Cliffs, NJ.
Basch, C., (1987), “Focus group interview: an underutilized research technique for improving theory
and practice in health education”, Health Education and Behavior, (14:4), pp. 411-448.
Benbasat, I., Goldstein, D. K., Mead, M., (1987), "The Case Research Strategy in Studies of
Information Systems," MIS Quarterly (11:3), September, pp. 369-386.
Bender, D., Ewbank, D., (1994), "The focus group as a tool for health research: Issues in design and
analysis", Health Transition Review, (491), pp. 63-80.
Bliemel, M., Hassanein, K., (2007), “Consumer Satisfaction with Online Health Information Retrieval:
A Model and Empirical Study”, e-Service Journal, (5:2), pp. 53-83.

Boechner, L. S., Kohn, H., Rockwell, S. K., (1990), “A Risk-Reduction Nutrition Course for Adults”,
Journal of The American Dietic Association, (90), February, pp. 260-263.
Brown, B., (2007), “The Number of Online Personal Health Records Is Growing, but Is the Data in
These Records Adequately Protected?”, Journal of Health Care Compliance, (9:3), June, pp. 3537.
Cronin, C., (2006), “Personal Health Records: An Overview of What is Available to the Public”,
American Association of Retired Persons, Washington, DC, April, pp. 3-21, available at
http://assets.aarp.org/rgcenter/health/2006_11_phr.pdf.
Chan, S., Lu, M., (2004), “Understanding internet banking adoption and use behavior: a Hong Kong
perspective”, Journal of Global Information Management, (12:3), pp. 21-43.
Chin, W. W., (1998), "Commentary: Issues and Opinion on Structural Equation Modeling," MIS
Quarterly (22:1), pp. vii - xvi.
Chin, W. W., (2000), "Frequently Asked Questions – Partial Least Squares & PLS-Graph", Home
Page (On-line), Available: http://disc-nt.cba.uh.edu/chin/plsfaq.htm.
Chin, W.W., Marcolin, B., L., Newsted, P., R., (2003), "A Partial Least Squares Latent Variable
Modeling Approach for Measuring Interaction Effects: Results from a Monte Carlo Simulation
Study and an Electronic-Mail Emotion/Adoption Study", Information Systems Research, (14:2), pp.
189-229.
Chow, G. C., (1960), “Tests of Equality Between Sets of Coefficients in Two Linear Regressions”,
Econometrica, (28:3), pp. 591-605.
Cimino, J. J., Patel, V. L., Kushniruk, A. W., (2006), "The patient clinical information system
(PatCIS): technical solutions for and experience with giving patients access to their electronic
medical records", International Journal of Medical Informatics, (68), pp. 113-127.
Compeau, D. R., Higgins, C. A., (1995), "Computer Self-Efficacy: Development of a Measure and
Initial Test", MIS Quarterly, (19:2), pp. 189-211.
Compeau, D., Higgins, C., Huff, S., (1999), “Social Cognitive Theory and individual reactions to
computing technology: A longitudinal study”, MIS Quarterly, (23), pp. 145-158.
Davis, F. D., (1989), “Perceived Usefulness, Perceived Ease of Use, and User Acceptance of
Information Technology”, MIS Quarterly, (13:3), pp. 319-339.
Davis, F. D., Bagozzi, R. P., and Warshaw, P. R., (1992) “Extrinsic and Intrinsic Motivation to Use
Computers in the Workplace,” Journal of Applied Social Psychology, (22:14), pp. 1111-1132.
Davis, F. D., (1993), “User acceptance of information technology: System characteristics, user
perceptions and behavioral impacts”, International Journal of Man-Machine Studies, (38), pp. 475487.
Denton, R.C., (2001), “Will patients use electronic personal health records? Responses from a real life
experience”, Journal of Healthcare Information Management, (15), pp. 251-259.
Endsley, S., Kibbe, D. C., Linares, A., Colorafi, K., (2006), “An introduction to personal health
records”, Family Practice Management, (13:5), May, pp.57-62.
Eysenbach, G., (2001), "What is e-health?", J Med Internet Res, (3), e20.
Eysenbach, G., Diepgen, T. L., (2001), "The role of e-health and consumer health informatics for
evidence-based patient choice in the 21st century", Clin Dermatol, (19), pp. 11-17.
Fishbein, M., and Ajzen, I. (1975) Belief, Attitude, Intention and Behavior: An Introduction to Theory
and Research, Addison-Wesley, Reading, MA.
Folker, G., (2007), “The Chronic Need for Connectivity: Helping today’s aging heath care consumers
help themselves”, In Proceedings of Consumer Health Informatics Summit, Ottawa, Canada,
November.
Fornell, C., Cha, J., (1994), “Partial least squares”, in Advanced Methods of Marketing Research.
Bagozzi, R.P. (Ed.), Basil Blackwell, Cambridge, MA, pp. 52–78.
Gefen, D., Straub, D., Boudreau, M., (2000), “Structural Equation Modeling Techniques and
Regression: Guidelines for Research Practice,” Communications of the Association for Information
Systems, (4), pp. 1-78.
Ghilagaber, G., (2004), “Another Look at Chow’s Test for the Equality of Two Heteroscedastic
Regression Models”, Quality and Quantity, (38), pp. 81-93.

Heubusch, K., (2007), "Piecing together the PHR", Journal of American Health Information
Management Association, (78:4), pp. 28-32.
Iakovidis, I., (1998), "Towards Personal Health Record: Current Situation, Obstacles and Trends in
Implementation of Electronic Healthcare Record in Europe", International Journal of Medical
Informatics, (52:1-3), pp. 105-115.
Janz, N. K., Becker, M. H., (1984), "The Health Belief Model: A Decade Later", Health Education
Quarterly (11:1), pp. 1-47.
Jayanti, R. K., Burns, A. C., (1998), "The Antecedents of Preventive Health Care Behavior: An
Empirical Study", Journal of the Academy of Marketing Science, (26:1), pp. 6-15.
Johnson, J. A., Singal, R., (2006), “Impact of a Web-Based Diabetes Program and Personal Health
Record on Diabetes Quality of Care”, Journal of Managed Care Medicine, (9:2), pp. 12-16.
Jones, R., (1999), "Attitudes Towards, and Utility of, an Integrated Medical-Dental Patient-Held
Record in Primary Care", The British Journal of General Practice, (49:442), pp. 368-373.
Kaplan, G., Baron-Epel, O., (2003), “What lies behind the subjective evaluation of health status?”,
Social Science and Medicine (56), pp. 1669-1676.
Kim, M. I., Johnson, K.B., (2002), "Personal Health Records: Evaluation of Functionality and Utility",
Journal of the American Medical Informatics Association, (9:2), pp. 171-181.
Kraft, F. B., Goodell P. W., (1991), “Identifying the Health Conscious Consumer”, Journal of Health
Care Marketing, Fall, pp. 18-25.
Lafky, D. B., Horan, T. A., (2008), “Prospective Personal Health Record Use Among Different User
Groups: Results of a Multi-wave Study” in Proceedings of the 41st Hawaii International
Conference on System Sciences.
Lafky, D. B., Tulu, B., Horan, T.A., (2006), “A User-Driven Approach to Personal Health Records”,
Communications of AIS, (17), Article 46.
Lankton, N. K., St. Louis, R. D., (2005), "Using Paper-Based Scenarios to Examine Perceptions of
Interactive Health Communication Systems", Communications of the Association for Information
Systems, (16), pp. 687-704.
Lee, M., Delaney, C., Morrhead, S., (2007), “Building a personal health record from a nursing
perspective,” International Journal of Medical Informatics, (76:2), pp. S308–S316.
Mingers, J., (2001), “Combining IS Research Methods: Towards a Pluralist Methodology”,
Information Systems Research, (12:3), pp. 240-259.
Moehr, J. R., Grant, A., (2000), "Medical informatics and medical education in Canada in the 21st
century", Clin Invest Med, (23:4), pp. 275-280.
Moore, G. C., Benbasat, I., (1991), “Development of an Instrument to Measure the Perceptions of
Adopting an Information Technology Innovation”, Information Systems Research, (2:3), pp. 192222.
Newman, S., Steed, L., Mulligan, K., (2004), “Self-Management Interventions for Chronic Illness”,
The Lancet, (364), pp. 1523-1537.
Paswan, A. K., Young, J., A., (2002), “Student evaluation of instructor: A nomological investigation
using structural equation modeling”. Journal of Marketing Education, (24:3), pp. 193-202.
Petter, S., Straub, D., Rai, A., (2007), "Specifying formative constructs in information systems
research", MIS Quarterly, (31:4), pp. 623-656.
Raghupathi, W., Tan, J., (2002), “Strategic IT applications in health care,” Commun. ACM, (45:12),
pp. 56–61.
Richards, L., (1999), Using NVivo in Qualitative Research, SAGE Publications, London.
Rogers, E., (1995) Diffusion of Innovations, Free Press, New York.
Rosenstock, I., M, (1966), “Why people use health services”, Milbank Memorial Fund Quarterly,
(44:3), pp. 94-124.
Runy, L. A., (2000), "Consumers in control. How the Net will reshape health care", Hosp Health
Netw, (74:12), suppl 4-7.
Sittig, D. F., (2002), "Personal Health Records on the Internet: A Snapshot of the Pioneers at the End
of the 20th Century", International Journal of Medical Informatics, (65:1), pp. 1-6.

Tan, J., (2005), Ed. E-Health Care Information Systems: An Introduction for Students and
Professionals. Jossey-Bass, San Francisco, CA.
Tang, P. C., Ash, J. S., Bates, D. W., Overhage, J. M., Sands, D. Z., (2006), "Personal Health Records:
Definitions, Benefits, and Strategies for Overcoming Barriers to Adoption," Journal of the
American Medical Informatics Association, (13:2), pp. 121-126.
Tashakkori, A., Teddlie, C., (1998), Mixed Methodology: Combining Qualitative and Quantitative
Approaches. Sage Publications, London, U.K.
Taylor, S., and Todd, P. A., (1995) “Assessing IT Usage: The Role of Prior Experience,” MIS
Quarterly (19:2), pp. 561-570.
Thomas, R. L., (2006), "Learning the Alphabet of Healthcare IT", Healthcare Financial Management
(60:3), pp. 100-101.
Thompson, R. L., Higgins, C. A., Howell, J. M., (1991), “Personal Computing: Toward a Conceptual
Model of Utilization”, MIS Quarterly (15:1), pp. 124-143.
Ueckert, F., Ataian, M., Gorz, M., Prokosch, H. U., (2002), "Functions of an electronic health record",
International Journal of Computerized Dentistry, (5), pp. 125-132.
Urowitz, S., Wiljer, D., Apatu, E., Eysenbach, G., DeLenardo, C., Harth, T., Pai, H., Leonard, K. J.,
(2008), "Is Canada Ready for Patient Accessible Electronic Health Records? A National Scan."
BMC Medical Informatics and Decision Making, (8:33).
Venkatesh, V., (2000), “Determinants of Perceived Ease of Use: Integrating Perceived Behavioral
Control, Computer Anxiety and Enjoyment into the Technology Acceptance Model,” Information
Systems Research, (11:4), pp. 342-365.
Venkatesh, V. and Davis F. D. "A Theoretical Extension of the Technology Acceptance Model: Four
Longitudinal Field Studies," Management Science (46:2), 2000, pp. 186-205.
Venkatesh, V., Morris, M. G., Davis, G. B., Davis F. D., (2003), "User Acceptance of Information
Technology: Toward a Unified View", MIS Quarterly, (27:3), pp. 425.
Ware, J. E., Brook, R. H., Davies, A. R., Lohr, K. N., (1981), "Choosing measures of health status for
individuals in general populations", Am J Public Health, (71), pp. 620-625.
Wilson, E. V., Lankton, N. K., (2004), “Modeling Patients’ Acceptance of Provider-Delivered
EHealth”, Journal of the American Medical Informatics Association, (11), pp. 241-248.
Winkelman, W. J., Leonard, K. J., Rossos, P. G., (2005), "Patient-Perceived Usefulness of Online
Electronic Medical Records: Employing Grounded Theory in the Development of Information and
Communication Technologies for use by Patients Living with Chronic Illness", Journal of the
American Medical Informatics Association, (12:3), pp. 306-314.
Yee, W. G., Trockman, B., (2006), “Bridging a gap in the proposed personal health records,” in
Proceedings of the Int’l. Workshop on Healthcare Information and Knowledge Management, pp.
49-56.

